The title compound, C 13 H 12 O 2 S 2 , crystallizes in the triclinic space group P1. The molecular structure is substantially twisted, with a dihedral angle of 43.70 (2) between the 2-(methylsulfanyl)thiophene and 4-methoxyphenyl rings. In the crystal, molecules are linked through C-HÁ Á ÁO interactions and form a bifurcated layer stacking along the b-axis direction and enclosing R 2 2 (10) ring motifs. The phenyl rings are involved in -interactions with a centroidcentroid separation of 3.760 (2) Å . The Hirshfeld surfaces were studied and the contributions of the various intermolecular interactions were quantified.
Chemical context
Thiophenes are five-membered sulfur-containing heterocyclic compounds with important applications in areas such as agrochemistry, pharmaceuticals, molecular electronics, liquid crystalline materials and corrosion inhibition. Thiophenes are also important building blocks in organic synthesis. Their aromatic character gives enough stabilization to allow the manipulation of various substituents (Mishra et al., 2011) . -Oxoketene thioacetals are powerful building blocks for the synthesis of numerous heterocyclic scaffolds, where the carbonyl carbon generally provides hard centers and the carbon-bearing methylsulfanyl group acts as a soft electrophilic center (Junjappa et al., 1990) . This synthetic building block was used for the synthesis of (4-methoxyphenyl) [2-(methylsulfanyl)thiophen-3-yl]methanone (Pradeepa Kumara et al., 2016) .
Structural commentary
In the title compound, the 2-(methylsulfanyl)thiophene and 4-methoxyphenyl aromatic rings are connected via a C( O)-C methanone bridge (Fig. 1) . The compound is ISSN 2056-9890 substantially twisted about the methanone bridge as indicated by the dihedral angle of 43.70 (2) between the thiophene (S1/ C1/C5/C7/C10) and phenyl (C2-C6/C11/C13) rings. The methyl group at S2 is in a +syn-periplanar conformation, as indicated by the C8-S2-C10-S1 torsion angle of 6.09 (16) . However, in the related compound (4-fluorophenyl)[2-(methylsulfanyl)thiophen-3-yl]methanone , this group is in a -syn-periplanar conformation with a torsion angle of À1.7 (2)
. Atom C12 adopts a nearly trigonal geometry, as indicated by the bond angles C7-C12-O2 = 119.5 (2)
, O2-C12-C4 = 119.2 (2) and C4-C12-C7 = 121.3 (2)
. The methoxy group attached at C11 is in a Àanti-periplanar conformation [C3-C11-O1-C9 = À176.9 (2) ]. The bond lengths and angles are normal (Sreenatha et al., 2017; Rajni Swamy et al., 2014; Gopinath et al., 2016) .
Supramolecular features
The crystal structure features intermolecular hydrogenbonding interactions of the type C9-H9AÁ Á ÁO2 (Fig. 2 , Table 1 ) and displays a bifurcated layer stacking along the baxis direction through C6-H6Á Á ÁO2 interactions, which link inversion-related molecules into dimers enclosing an R 2 2 (10) ring motif. -stacking interactions are also observed between the phenyl rings (centroid Cg) of adjacent molecules [CgÁ Á Á Cg(2 À x, Ày, 1 À z) = 3.760 (2) Å ]. The packing of the title compound is illustrated in Fig. 3 .
Hirshfeld surfaces and 2D fingerprint plots
Hirshfeld surface (HS) analysis and the associated fingerprint plots (FP) (CrystalExplorer; Spackman & Jayatilaka, 2009 ) are useful tools for visualizing the types of intermolecular interactions present in a crystal structure and quantify their percentage contributions to the crystal packing. The 3D HS mapped over d norm between À0.2106 a.u (blue) and 1.2279 a.u (red) is shown in Fig. 4 , respectively. The deep-red spots on the d norm surface are due to the presence of intermolecular C-HÁ Á ÁO interactions . The 2D FP analysis (Fig. 5) shows that the HÁ Á ÁH contacts make the highest contribution (39.3%) followed by the HÁ Á ÁC/CÁ Á ÁH contacts (20.1%), which are seen as a pair of blunt spikes in the region 1. The R 2 2 (10) ring motif formed via intermolecular C6-H6Á Á ÁO2 hydrogen bonds (Table 1) . The -interactions are also shown. Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; Ày þ 1; Àz þ 1; (ii) x; y À 1; z.
Figure 3
Packing for of the title compound viewed along the b axis.
Figure 1
Molecular structure of the title compound, showing the atom-numbering scheme and displacement ellipsoids drawn at the 50% probability level. Shi et al., 2004) , which are both non-planar. In ethyl 4-acetyl-5-anilino-3-methylthiophene-2-carboxylate (AFIGIH; Mabkhot et al., 2013) , the thiophene and phenyl rings make a dihedral angle of 36.81 (10) .
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Synthesis and crystallization
To -oxoketene dithioacetal (0.1 mol) and 1,4-dithiane-2,5-diol (0.05 mol) in dry ethanol (10 mL), anhydrous potassium carbonate (0.12 mol) was added. The reaction mixture was refluxed on a water bath for 30 minutes (the condenser being protected by a calcium chloride guard tube). After completion of the reaction (monitored by TLC), the catalyst was filtered off and washed with fresh ethanol. The combined ethanol solution was removed on a rotary evaporator to obtain a viscous liquid. The crude product was purified by column chromatography using silica gel with 5% ethyl acetate and petroleum ether to yield the title compound as a yellow solid product, which was recrystallized from dichloromethane solution. The relative contributions (%) to the Hirshfeld surface for the various contacts.
Figure 4
Hirshfeld surface for the title compound mapped over d norm in the range À0.2106 to 1.2279 a.u. highlighting the C-HÁ Á ÁO intermolecular interactions. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All hydrogen atoms were placed at calculated positions and refined using a riding model with C-H = 0.93 Å and U iso (H) = 1.2U eq (C) for aromatic ring atoms and with C-H = 0.96 Å with U iso (H) = 1.5U eq (C) for methyl groups. 
Computing details
Data collection: APEX2 (Bruker, 2006 ); cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT (Bruker, 2006 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2018 (Sheldrick, 2015) ; molecular graphics: PLATON (Spek, 2009) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: PLATON (Spek, 2009 ).
(4-Methoxyphenyl)[2-(methylsulfanyl)thiophen-3-yl]methanone
Crystal data Extinction correction: SHELXL2018 (Sheldrick, 2015) , Fc
Extinction coefficient: 0.060 (18)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Geometric parameters (Å, º) 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
